To develop a nationwide, evidence-based framework to support prenatal counseling in extreme prematurity, focusing on organization, decision-making, content, and style aspects.
International guidelines on the treatment of extreme prematurity differ in both the lowest limits of gestation for which active support can be offered and the recommended role of parents in the decisionmaking. 1, 2 Furthermore, the use of gestational age (GA) as a cutoff has been criticized 3, 4 because other factors also determine outcome. [5] [6] [7] [8] However, GA remains an important factor in treatment guidelines, and a gray zone seems to exist at 22 up to 24 or 25 weeks' GA wherein parents should be involved (through prenatal counseling) in decision-making. 1, 2, 9, 10 Opinions on optimal prenatal counseling in extreme prematurity differ, and actual counseling practices seem to vary within and between countries. [11] [12] [13] [14] [15] [16] [17] Although variation may be in the best interest of the patient and the parents when it is caused by different prognostic factors or based on different parental values and beliefs, it should not be because of unclear information on outcomes, physicians' personal bias regarding the outcomes, or insufficient organizational support. 6, 9, 18, 19 Several recommendations on prenatal counseling in extreme prematurity have been published, offering guidance to the professionals providing the counseling and aiming to reduce unnecessary variation. 5, 6, 8, 9, [20] [21] [22] [23] [24] [25] [26] However, these recommendations might not always be applicable across cultures because differences may exist in health care organization, regulations, guidelines, and ethical aspects. 1, 2, 17, [27] [28] [29] [30] [31] Ideally, a formal recommendation should include opinions from the involved professional groups as well as the patients' views and preferences. 32 Our aim of this study was therefore to develop a nationwide framework with recommendations for the prenatal counseling in extreme prematurity, focusing on the organization, decision-making, content, and style of counseling, involving all Dutch stakeholders. This framework is meant to support individual professionals who need to perform prenatal counseling, as well as their teams and their patients. Furthermore, the used method may serve as a model for other countries to develop a culturally sensitive framework with recommendations.
METHODS

Study Design and Setting
This nationwide multicenter Dutch study was performed between November 2016 and December 2017. A RAND-modified Delphi method (an evidence-based method for consensus building by using multiple iterations to collect data from a panel of selected experts 33 ) with 5 steps was used to develop a framework with recommendations on prenatal counseling in extreme prematurity. This method has been successfully used before. 34, 35 In the Netherlands, a clinical guideline is currently in place defining a GA of 24 +0/7 weeks as the lower limit at which active support can be offered under the condition of parental consent. 36 However, no advice on the counseling itself was provided in this guideline. Authors of the nationwide Prenatal Counseling in Extreme Prematurity (PreCo) study subsequently assessed both the Dutch professional 18,37,38 and parental [39] [40] [41] preferences on prenatal counseling in extreme prematurity. These preferences were sought in different domains of counseling: the organization, content, decisionmaking process, and style of the prenatal counseling in extreme prematurity. The development of an evidence-based framework for prenatal counseling in extreme prematurity was the ultimate aim of the Dutch national PreCo study.
Study Population
The expert panel (n = 21) for this study consisted of 6 (pairs of) parents, 7 obstetricians, and 8 neonatologists. The parents, who all experienced an extreme premature birth at 24 weeks' GA, previously participated in a PreCo interview study 40 and consented to participate in this expert panel. For the participation of physicians, we approached all tertiary centers and invited them to participate with a neonatologist and/or obstetrician. With this purposive sampling, we aimed to include all tertiary centers and both professions equally. Institutional review board approval was waived (Human Research Committee region Arnhem-Nijmegen, October 19, 2016). The 6 pairs of parents received counseling in 5 different hospitals in which comfort care was decided in 1 instance and active support was decided in 5 instances. From a total of 9 infants (including 3 sets of twins), 3 survived.
Data Collection
The RAND-modified Delphi method included the following 5 steps.
Step Expert opinions and guidelines only on treatment in extreme prematurity (without prenatal counseling items) were excluded. Out of 144 articles, 120 were omitted on the basis of the title because inclusion criteria were not fulfilled. On the basis of the abstracts, of the remaining 24, another 12 were excluded (because they did not fulfill the inclusion criteria or no full text was available). Seven articles were added on the basis of the references; thus, a total of 19 articles were included. 5, 9, [20] [21] [22] [23] [24] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] Next to the international literature, the original results (including unpublished data) of the 4 nationwide Dutch PreCo studies were included: (1) survey distributed to neonatologists and obstetricians, 37, 38 (2) interviews conducted with neonatologists and obstetricians, 18 (3) survey distributed to experienced parents, 39, 41 and (4) interviews conducted with experienced parents. 40 Potential recommendations on counseling from either the literature or these Dutch studies were extracted and subdivided within 4 main domains: organization, decision-making, content, and style of prenatal counseling in extreme prematurity. The large content domain was further split up into 3 subdomains to increase understanding and practical applicability: the first part of the conversation involved content considered essential to make a good decision. In the second part, information on active support and/or comfort care was considered. For each recommendation, the references were noted and a justification with background information was given if applicable. This first set of Regarding the decision-making domain, shared decision-making (SDM) was clearly the recommended model in both the literature and the earlier Dutch PreCo studies, but previous results revealed limited familiarity 18 with the concept. We therefore added a stepwise approach of SDM on the basis of Stiggelbout et al 54 and slightly modified to make it applicable to prenatal decisionmaking in extreme prematurity.
Step 2: Questionnaire About Potential Recommendations Expert panel members received the questionnaire (online), which they could complete online or print, fill out, and return. They could rate the potential recommendations for selection in the framework on a Likert scale of 1 (very unimportant recommendation) to 9 (very important recommendation) and also provide a top-5 ranking of the recommendations to point out the most important recommendations per domain. Participants could also propose new recommendations and give comments at the end of each domain. The potential recommendations were evaluated by using 2 stages. In the first stage, called "preselection," a median score $7 was used as a cutoff for preselection. In the second stage, called "consensus," the consensus cutoff was for recommendations in which $70% of the participants scored a $7. For others, there was no consensus, but when $30% scored #3 and $30% scored $7, there was a conflict situation. The final decision was based on the 2 stages (preselection and consensus) leading to high-potential, lowpotential, and uncertain-potential recommendations. Positive preselection and consensus meant a high-potential recommendation, no selection and no consensus meant a low-potential recommendation, and all other combinations meant uncertain-potential recommendation, similar to other studies. 34, 35 Regarding the ranking of recommendations, for all (sub) domains, a ranking (top 5) of the most important recommendations was calculated. The top recommendation received 5 points, the second 4 points, and so on, and the fifth recommendation received 1 point. Taking into account the number of recommendations per (sub)domain (as maximum potential), a weighted percentage was calculated. This weighted percentage reflected the importance of that recommendation within its domain and was included in a feedback report as the ranking score.
Step 3: Consensus Meeting
Each member of the expert panel received a feedback report revealing all recommendations with their corresponding potential (high-, uncertain-, or low-potential recommendations, with the recommendations colored green, orange, and red, respectively), the median Likert scale scores, and the ranking score. The stepwise approach of SDM was also included in the report. The feedback report was discussed during the face-to-face consensus meeting. The uncertainpotential and newly suggested recommendations were predominantly debated, but the highand low-potential recommendations were discussed as well. All recommendations were either included, rejected, or included after textual modification. M.H., assisted by R.G., moderated the discussion. Two other researchers (L.J.M.K.K. and R.P.M.G.H.) were present as observers of the discussion to ensure procedural validity.
Step 4: Final Appraisal
After the consensus meeting, the new set of recommendations was determined and sent to the expert panel for final approval, with the changes compared to the first version highlighted in the final set of recommendations.
Step 5: Transformation Into Framework and Final Approval
The approved recommendations were included in the framework. Short explanations (based on the source [s] of that recommendation) were added by the project group. Furthermore, minimal rewriting was done to improve readability and clarity. On closer inspection, some recommendations were found to be a duplicate and were skipped.
The researchers made a summary for which the recommendations with the
FIGURE 1
Summary methodology and results.
highest importance were selected. Our goal of this summary was to indicate the most important recommendations, which is useful when prioritizing within counseling conversations is necessary (eg, because of a limited availability of time or a limited capacity for parents to absorb information). The approved stepwise approach of SDM was added as an appendix to the framework. The methods and results are also summarized in Fig 1. 
RESULTS
At the first step, 128 recommendations were extracted from the literature and previous Dutch studies. The questionnaire (step 2) was completed by 20 of 21 experts (95% response rate), and the resulting feedback report was discussed at the consensus meeting (step 3), attended by 18 of 21 experts (86% response rate). After this third step, 106 recommendations remained and were approved in the fourth step by the expert panel. Finally, in the fifth step, a total of 101 recommendations were included in the framework: 20 recommendations in the domain of organization (Table 1) , 10 in the domain of decision-making (Table 2) , 55 in the domain of content (respectively 34, 15, and 6 in the subdomains content) (Tables 3  through 5) , and 16 for the domain of style ( Table 6 ). The appendix on SDM was included as well. These results are summarized in Fig 1. The complete framework can be found in the Supplemental Information. This final framework was approved by the expert panel, the Dutch patient organization of parents of preterm born children (Vereniging Ouders van Couveusekinderen), and the national medical associations of both obstetrics (Nederlandse Vereniging voor Obstetrie en Gynecologie) and neonatology (Nederlandse Vereniging voor Kindergeneeskunde).
In the organization domain, the most important recommendations (based on ranking) were to perform prenatal counseling by the neonatologist and obstetrician together and to have both parents present (Supplemental Tables 7-13 ). In the domain of decision-making, the SDM model was the recommended model used to decide between active support and comfort care, including the 4 steps as described by Stiggelbout et al 54 and
in our framework appendix (in short, step 1 indicates a decision needs to be taken and parental input is important, 2 is an explanation of both options, 3 is used to determine the wishes and concerns of the parents [ie, support them], and 4 is to discuss how parents want to reach a decision and decision follow-up) (Supplemental Tables 14 and 15 ). In the domain of style, the main recommendations were to avoid medical jargon and adapt language to the parents, check parental understanding, and provide a summary at the end of the conversation (Supplemental Table 22 The counseling discussion should be performed by staff members who are qualified to do so.
The neonatologist and the obstetrician should discuss the initial situation of the patient and her partner before the counseling discussion so that both parties have the same starting point. An agreement should be reached between the neonatology and perinatology departments per center to guarantee joint counseling (by the neonatologist and obstetrician). Both parents (assuming that there are 2 parents) should be present for the counseling discussion. a A nurse should be present for the counseling discussion. When should the discussion take place?
Consider providing counseling regarding potential birth at 24
+0
-24 +6 in a tertiary center even before 23 +4 wk' gestation. A prerequisite is that the aim of the transfer is clear, namely, that it is to provide counseling and not to provide active support at an earlier stage. Consider telephone advice about counseling by the neonatologist and obstetrician from the tertiary center to the treating physician in secondary care when a transfer to a tertiary center is not possible and there is the potential of impending preterm delivery at 24
-24 +6 wk. The counseling discussion should take place as soon as possible after arrival at the tertiary center, preferably ,12 h after arrival even if this falls outside of working hours. If the situation permits, inform the parent(s) about the time at which the counseling discussion is scheduled. How often should the discussion take place?
If the situation permits, several discussions should take place as part of prenatal counseling. The physician should actively initiate the follow-up meeting. Schedule a new meeting if the situation changes (eg, fetal condition or if the pregnancy progresses). Language
Use an interpreter if the parent(s) do not speak the same language as the professional. Duration of the meeting A counseling meeting should take as long as necessary for the parents. Documentation of the meeting Record a summary of the counseling meeting, including agreements reached about policy surrounding the birth and whether active support will be offered to the newborn. This summary should be accessible for neonatologists, obstetricians, and parents. Hold a short debriefing after the counseling meeting with the professionals involved, including confirmation of the agreements that were reached. Support for the meeting Supporting materials should be used during the counseling discussion in addition to the verbal counseling. A tour of the NICU should be organized in addition to the meeting.
Training of counseling
Guarantee the training of professionals in counseling by each center (eg, through direct observation, education, or simulation training).
a Recommendations were selected in the summary on the basis of their ranking.
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In the domain of content, the expert panel emphasized that the natural course of the counseling conversation, the individual parents, and the individual medical situation should determine the actual conversation. However, the most important recommendations regarding topics that need to be discussed with the parents to involve them in the decision-making were determined as follows: explanation of 2 options (active support versus comfort care), the possibility of survival or death, the impossibility to predict an individual course, the risk of permanent consequences of surviving preterm birth, the fact that after a decision for active support, multiple decision moments may follow, and a discussion on parents' values and standards. The recommended content consistent with the decision for active support (Table 4) could either be used when a decision for active support is made, with the goal of preparing the parents for the (near) future, but could also be used when, for example, parents want more detailed information on active support to support their decisionmaking. The same applies to the comfort care recommendations ( Table 5 ). The main recommendations to discuss for active support were potential cesarean delivery and information about the course of events surrounding birth and postnatal risks for breathing problems, lifethreatening infections, and a cerebral hemorrhage. The main topics recommended to discuss for comfort care were information about the course of events surrounding birth, the fact that the infant may be born alive, and the possibility of recording memories (Supplemental Tables 16-21) .
DISCUSSION
We made a balanced framework with evidenced-based extraction of recommendations for prenatal counseling in extreme prematurity to guide professionals performing prenatal counseling. The recommendations were based on both international literature and national studies and were evaluated and adapted by a multidisciplinary expert panel, which included both professionals and parents. The most important recommendations were to have both parents involved in counseling by both the neonatologist and obstetrician (regarding organization) and to use the SDM model to decide between active support and comfort care. Main recommendations regarding conversational content were the explanation of treatment options, information on survival and death, the risk of permanent consequences, the impossibility to predict an individual course, the fact that multiple decision moments may follow, and a discussion on parental values and standards. Regarding the domain of style, it was considered most important to avoid jargon, check understanding, and provide a summary. The framework contains these collectively agreed recommendations for prenatal counseling and tools for personalization. As such, it can serve as an excellent starting point for personalized prenatal counseling consultations.
During the Rand-modified Delphi method, especially in the domain content of counseling, many topics were mentioned as important to discuss with parents. However, parents can never absorb all suggested information, 55 and variation existed between parents in their need for information: some would have liked to receive detailed information, some had specific questions, whereas others did not, and some wanted statistics, whereas Step 1: Inform (the parents) about the fact that a decision needs to be taken in which the input of the parent(s) is important. a
Step 2: Explain the options (active support and comfort care), including the benefits and disadvantages of each. Step 4: Discuss how parent(s) want to reach a decision (make the decision themselves, leave the decision to the physician, or make the decision together) and whether they want to discuss the follow-up of this decision. example, a physician from the referring center), then a counseling discussion should still be performed by the neonatologist and obstetrician to explore the decision that has been made and the way in which the decision-making process took place. Where necessary, the previous decision should be supplemented and amended. Comfort care should be mentioned again at the end of the discussion because it usually takes more time to explain active support than to explain comfort care. Active support should be provided in cases in which there is absolutely no opportunity for counseling (because of immediate delivery) and if there are no contraindications, although preferably after informing the parent(s). (Of course, the situation and the treatment options should then be discussed after the birth.) Use a decision aid as an addition to the conversation. a Recommendations were selected in the summary on the basis of their ranking.
others did not. 41, 56, 57 Thus, the panel concluded that personalization is essential. However, before the counseling, doctors often lack knowledge about the specific needs of these parents and need to start the conversation at some point. The expert panel chose to be rather complete in their recommendations on the content domain to take into account all potentially important information. The exact informational need of the parents must guide the actual content of the conversation. The framework summary is used to provide the most important recommendations according to the expert panel in the content domain and is therefore considered to provide a good starting point for the aforementioned personalized prenatal counseling conversations. Of course, this information needs to be imbedded in the SDM model, and the provision of information, together with the clarification of parents' values and parents' need for information, is a circular, reiterative process. 58 The recommendations in our framework reveal similarities with other published guidelines and recommendations on prenatal counseling, 9,22,24 even when they have been published after our study period, 6, 8 which is logically explained by the use of common literature sources. For example, the SDM model has been widely promoted, 5, 9 but our framework is the only recommendation that includes a practical elaboration on this model, which was motivated by the local input revealing insufficient familiarity with this model. 18 The most important practical difference from other recommendations is that our framework is only on periviability counseling and is separated from the treatment guideline. Furthermore, only authors of a few recommendations included input from patients or patient organizations like we did. 59 Also, our framework is Discuss the fact that despite the current options in the field of neonatal intensive care, a poor outcome cannot always be avoided (death or handicap). Explain how the child will be treated in the case of active support (the child will leave with the physicians immediately and go straight to the NICU) and how the child will be treated at birth in the case of comfort care (the child can remain with the mother). Articulate the decision clearly and check with the parent(s) whether it is correct.
Influencing factors
In the context of personalization, we recommend (where applicable) discussing factors that could influence (positively or negatively) the prognosis (outcome) of the unborn child. These factors include the following: Growth retardation (IUGR) Preparation with antenatal corticosteroids Signs of infection in the womb (chorioamnionitis) Severe congenital defects IUGR, intrauterine growth restriction. a Recommendations were selected in the summary on the basis of their ranking.
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22,24
The strength of our framework is determined by the joint, national collaborative process in its development, thus creating awareness and increasing knowledge among professionals and parents. 60 In this way, we raised public support among the main stakeholders. This is an important step in the national implementation of the framework. In addition, after dissemination of the framework via newsletter, e-mails, and/or Web sites, implementation tools must be developed, depending on existing barriers for implementation. Currently, we do not know the exact barriers, but we expect difficulties at the patient and professional level regarding applying personalized decision-making.
Therefore, a decision aid (based on the framework) used to support patients and professionals in their personalized decision-making is an important implementation tool and has already proven to be beneficial, 61, 62 as is education on SDM. 63 An advantage of a framework is that it may help to exclude interprofessional variance because many differences among health care providers seem to exist. 13, 14, 38, 64 Variation in prenatal counseling is welcome when it is based on different parental values or different risk factors determining an individual prognosis. 4, 8, 19 It should not be based on the different values of doctors. We also included tools to support personalization, such as the practical steps in SDM, which allow for varying parental preferences in decision-making. The recommendation on asking whether parents would like to receive statistics is another example of personalization.
This framework was made by using an evidence-based, stepwise consensus methodology and fulfills many quality criteria. 65, 66 The methodology is unique and based on strong empirical grounds, including all stakeholders. Next to the international sources, national sources were incorporated, making it more likely that it is nationally applicable, which will support implementation. A high-quality expert panel was used, with a nationwide representation of perinatal professionals and parents who made various decisions and received various outcomes regarding their infants. The response rates in both the questionnaire round and consensus meeting were high. A limitation of our study is the national character of the framework, making it difficult to know whether the framework itself is internationally applicable. However, clear similarities with recommendations in recent guidelines from both Canada and the Provide information about the course of events surrounding the birth (eg, their child will leave immediately with the physicians, be placed in a bag, receive respiratory support and IV lines, etc).
a Discuss who will be present at the birth. Inform parents that they may need to be transferred to a different tertiary center just before the birth because of lack of space locally. Consider providing information about the course of events for the mother and/or possible illness of the mother during the counseling meeting. Discuss procedures that may be performed immediately after delivery and after admission to the NICU, such as intubation, IV line, umbilical line, radiographs, etc. If the mother' s situation permits, discuss breastfeeding and the need to pump breast milk.
IRDS, infant respiratory distress syndrome; IV, intravenous; NEC, necrotizing enterocolitis; ROP, retinopathy of prematurity. a Recommendations were selected in the summary on the basis of their ranking. Provide information about the course of events during the birth, such as the fact that the child can remain with the mother, that an active approach will be taken that is aimed at providing comfort for the child, and that the parent(s) will receive support during the period in which their infant dies.
a Discuss who will and will not be present at the birth. Explain that their infant can be born alive. United States exist, suggesting that the common ground may outweigh the cross-cultural differences. 5, 8, 24 Furthermore, the methodology is universally applicable. Drs Geurtzen and Hogeveen conceptualized the study, conducted the literature review, made the first set of recommendations, designed all Delphi rounds, supervised all data analysis, interpreted all data and drafted the framework, drafted the initial manuscript, and reviewed and revised the manuscript; Drs van Heijst and Draaisma supervised and critically revised the first set of recommendations, all Delphi rounds, and data analysis, critically revised the framework and the initial manuscript, and reviewed and revised the manuscript; Ms Kuijpers assisted with the literature review, critically revised the first set of recommendations, assisted with all Delphi rounds, did the initial data analysis, and reviewed and revised the manuscript; Drs Scheepers and Woiski critically revised the framework and the initial manuscript and reviewed and revised the manuscript; Dr Hermens conceptualized the study, supervised and critically revised the first set of recommendations, all Delphi rounds, and data analysis, critically revised the framework and the initial manuscript, and reviewed and revised the manuscript; Drs van Kaam, Oudijk, Lafeber, Bax, Koper, Duin, van der Hoeven, Kornelisse, Duvekot, Andriessen, van Runnard Heimel, van der Heide-Jalving, Bekker, Mulder-de Tollenaer, van Eyck, Eshuis-Peters, and Graatsma helped with data acquisition and critically reviewed the manuscript for important intellectual content; and all authors approved the final manuscript as submitted and agree to be accountable for all aspects of the work. 
